The rate coefficients for electron transfer from Ar and H2 to Ar~+ ions (3 & q 6) have been measured using an ion-storage technique in a Penning ion trap. The ions were produced in the trap by K-shell photoionization of Ar atoms, using broadband synchrotron x-ray radiation. K-electron removal resulted in vacancy cascading, yielding a distribution of argon-ion charge states peaked near Ar +. The stored ion gas had an initial temperature near 480 K. The basic data determining the rate coefficients k (Ar~+ ) are the storage time constants of each charge state in the trap, in the presence of a measured pressure of target gas. The results of the measurements (in units of 10 cm s ') are k(Ar'+, H&)=4. 3(0.7), k(Ar +,
I. INTRODUCTION The rate coefficients or cross sections for chargechanging collisions of low-energy multiply charged ions are required for a detailed understanding of important collision-related processes in astrophysical plasmas [1] , as well as in laboratory plasmas used for fusion research [2] , and for certain types of potential x-ray lasers. The measurements reported here were essential in the analysis of studies of the inner-shell photoionization of an Ar + target [3, 4] , also stored in a Penning [5] . Since the use of approximations to calculate particular cross sections or rate coefficients is essential, the availability of measurements is useful to theory, particularly at the lowest co11ision energies where the theory is best defined.
In recent years a number of measurements of rate coefficients for electron transfer to multiply charged ions have been described [6 -10] . However, the methods employed for ion production in the measurements reported here, and the consequences of these new methods, are novel. Briefly, a distribution of multicharged argon-ion charge states was produced in a Penning ion trap by EC- shell photoionization of argon using synchrotron radiation [11] . The stored ions had a thermal distribution characterized by a mean temperature near 480 K. Each charge state captured electrons from the target gas, either Hz For these rate coeScient measurements the initial ion cloud was formed by synchrotron radiation transmitted through slits in the segmented ring electrode rather than through the end-cap electrodes. There have not been extensive studies of the ion temperature and evolution for this form of ion production.
II. APPARATUS
The Penning trap (see Fig. 1 The ions were detected using the resonant tuned circuit method for axial oscillation detection [16] . An 
where a, is the probability of obtaining a charge state i as the result of E-shell ionization of Ar and I is the interaction length. In both methods p is adjusted so that the numerical solution fits the data. [20] for beatn ions having energies as low as 1. 8q keV for 3&q 6. The final-state channels for double capture in the Ar +-Ar collision at 9 keV have been determined [21] , and the two-electron capture cross section is near 10 ' cm for Ar + on Ar at 30 keV [22] . The energy of these collisions is so far above those studied here that no meaningful comparison is possible. The data presented here supercedes our earlier rate coefficient measurements for Arq+-Ar electron transfer collisions (3~q 5) which are in agreement with the present results, but had lower precision due to a significantly lower SR flux through the trap available for the earlier measurements [11] . No other data for Ar +-H2 collisions at low energies is available for 3~q~6.
The Langevin rate coefficient kL =2rtqe(a/p)'r scales linearly with charge state q, and is energy independent, although it is expected to apply particularly well at very low energies. Figure 9 shows that the measured rate coefficients for the Ar +-H2 collisions, which are interpreted as single-electron capture, follow 
